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DETAILED ACTION 
Specification 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 1-13 and 33 are rejected under 35 U.S.C. 103(a) as being obvious over 
Heflinger et al. US patent no. 6,545,785 in view of Drentea et al. US patent no. 
7,139,545. 

With respect to claims 1 1 and 33, Heflinger discloses an optical data receiver (8, Figure 
1) comprising: at least one demultiplexer (42, Figure 1) on at least one optical path (24, 
Figure 1) and at least one receiver segment (8, Figure 1), said at least one receiver 
segment and any additional receiver segments including at least: a photodetector for 
detecting modulated signals (75, Figure 1 (from modulator 50, Figure 1 )); a 
photodetector for detecting unmodulated signals (60, Figure 1); and a mixer (90, Figure 
1 ) for detecting the modulated signals (86, Figure 1 ) and the unmodulated signals (72, 
Figure 1) to recover at least a portion of the data provided by the data source (column 7 
lines 40-54 (the voltage at output 94 is plotted as a function of the state of the optical 
phase radians of the phase modulated communication beam))(column 7 lines 9-21 
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(combined outputs from unmodulated signal 72 and modulated 76 combine to form the 
waveform shown in Figure 2C)). 

Heflinger fails to disclose a filter array associated with each photodetector in each 
segment. Drentea, from the same field of endeavor discloses an ultra-wideband fully 
synthesized receiver and method (title) wherein the a receiver includes an array of filters 
(column 5 lines 20-29 (filter bank which can comprise any type of selected filter)) and an 
array of switches which are an array of MEMS switches (column 5 lines 48-51 (RF 
switching element may comprise MEMS elements)). Therefore, it would have been 
obvious to one of ordinary skill in the art to implement a filter array along as taught by 
Drentea into the first photo-detector to select a desired modulated tone and into the 
second photo-detector to select a desired un-modulated tone in the receiver as taught 
by Heflinger. The motivation for doing so would have been to accept many more 
channels (Drentea: abstract (ultra-wideband receiver))(column 9 lines 31-36 (wideband 
receiver with 20 Ghz range)) without greatly increasing the amount of space needed for 
the receiver (Drentea: column 3 lines 2-14 (most suitable for receivers with space, size 
or weight limitations)). 

Furthermore, the system as taught by Heflinger in view of Drentea does not disclose 
multiple receiver segments (i.e., at least two demultiplexers on at least two optical 
paths). However, It would have been obvious to on having ordinary skill in the art at the 
time the invention was made to implement multiple receiver sections in the transmission 
system as disclosed by Helfinger. Since it has been held that mere duplication of the 
essential working parts of a device involves only routine skill in the art. St. Regis Paper 
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Co. v.Bemis Co., 193 USPC 8. Finally, for any transmission system with multiple 
transmitter/receiver sections it is extremely well known in the art as well as obvious to 
include some form of multiplexing/de-multiplexing for the motivation of condensing the 
communication signals and saving on the cost of using multiple communication lines for 
long distances. 

With respect to claims 12-13, Heflinger in view of Drentea disclose the optical data 
receiver of claim 1 1 wherein the filter array in the data receiving portion comprises an 
array of bandpass filters (Drentea: column 5 lines 20-29 (filter bank which can comprise 
any type of selected filter)) and an array of switches for selectively enabling the filters 
(Drentea: column 5 lines 48-51 (RF switching element may comprise MEMS elements)). 

3. Claims 6, 9-10, 23, 26-27, 31 and 34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent Application Publication No. 2005/0018724 to Da 
Silva in view of U.S. Patent No. 6,545,785 to Heflinger et al. 

With respect to claims 6, 23, 31 and 34, Da Silva et al. discloses an optical data 
transmitter comprising: 

an optical comb generator for generating a comb of discrete optical tones (3, 
Figure 1 (optical frequency comb generator/master source)); 

at least one transmitter segment (Figure 1 comprises one segment transmitting 
from multiplexer 1 1 ), said at least one transmitter segment and any additional 
transmitter segments including at least: 
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an array of lasers (Figure 1 , slave laser locking block with lasers marked 5-1 - 5- 
N and reference laser 1 ), with each laser in the array of lasers in each segment being 
injection locked to an optical tone in the comb generated by the optical comb generator 
(page 2 paragraph 13 (slave lasers are locked onto the same output frequency as the 
master laser source))(page 3 paragraph 32 (invention uses optical injection phase 
locked looping to lock the slave lasers to the optical tone in the comb generator)); 

a data source providing data for modulating the light generated by a majority but 
less than all of the lasers (i.e., data is modulated with all slave lasers except for 
reference laser 1 ) in the array of lasers in each segment (13, Figure 1 (data bus 
entering modulators 6-1 - 6-N))(page 3 paragraph 37 (different data is transmitted over 
each carrier comprising different channels in the WDM source. Modulators are fed by 
modulating signals from the data bus))(page 2 paragraph 21 (data bus may be in 
communication with each modulator)). However, Da Silva fails to disclose a frequency 
shifter for frequency shifting at least one laser in the array of lasers in each segment. 
Heflinger, from the same field of endeavor discloses an optical communication system 
(title) with a frequency shifter (16, Figure 1) for frequency shifting a laser (12, Figure 1) 
to generate a frequency-shifted un- modulated reference signal (24, Figure 1), which 
occurs in the frequency domain (column 3 lines 61-67 (optical source generates a beam 
of coherent light at an optical frequency, which is applied to an optical frequency shifter 
16))(beam 24 remains un-modulated by system modulator 50 Figure 1). 
Therefore, it would have been obvious to one of ordinary skill in the art to multiplex the 
un-modulated frequency-shifted signal as disclosed by Helfinger with the multiplexed 
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data modulated signals within the system as disclosed by Da Silva. The motivation 
fordoing so would have been to reduce linear distortion (Heflinger: column 1 lines 53- 
67(amplitude distortion))(Heflinger: column 2 lines 12-26 (distortion due to phase 
variation)) and to identify the phase information of the data signal being communicated 
in a linear manner (columns 2-3 lines 51-67 and 1-15 (provide an output signal that 
corresponds to the state of optical phase communication of the communication light 
beam, the pulse waveform is filtered to create a voltage that linearly corresponds to the 
state of phase of the communication light beam)). 

Furthermore, Da Silva in view of Heflinger fails to disclose at least an additional 
transmitter segment which is used to create at least two optical paths by combining 
outputs of modulated lasers, a frequency shifted un-modulated reference signal and the 
comb of discrete optical tones as Da Silva in view of Helfinger only disclose one 
transmitter segment. However, It would have been obvious to on having ordinary skill in 
the art at the time the invention was made to implement multiple transmitter sections in 
the transmission system as disclosed by Da Silva in view of Helfinger. Since it has been 
held that mere duplication of the essential working parts of a device involves onlyroutine 
skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

With respect to claims 9 and 26, Da Silva in view of Helfinger disclose the optical data 
transmitter of claim 6 wherein the light generated by the majority of the lasers in at least 
one segment is modulated by modulating the majority but less than all of the lasers (i.e., 
data is modulated with all slave lasers except for reference laser 1 ) of the lasers in the 
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array of lasers (Da Silva: modulators 6-1 - 6-N modulate the modulate all of the lasers in 
the segment with the exception of unmodulated sigal added in the Helfinger reference)). 

With respect to claims 10 and 27, Da Silva in view of Helfinger disclose the optical data 
transmitter of claim 6 wherein the lasers in said at least one transmitter segment are 
laser diodes (Da Silva: column 1 paragraph 7 (slave laser diode))(Da Silva: Figure 1,5- 
1 -5-N)). 

4. Claims 16-17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent Application Publication No. 2005/0018724 to Da Silva in view of U.S. 
Patent Application Publication No. 20020075539 to lida et al. 

With respect to claim 16, Da Silva discloses a method of optically modulating and 
transmitting source data comprising: 

generating an optical comb comprising optical tones having a frequency spacing 
equal to Af (page 4 paragraph 39 (the reference comb generator lines are paced by 

fRef)); 

modulating selected ones of the optica! tones in the optical comb according to 
the source data to produce a comb of modulated optical tones (Figure 1 , selected 
optical tones shown at output of transmitter labeled fi, h and fN correspond to the 
modulated tones from modulators 6-1 ,6-2 and 6-N); 

frequency shifting at least one optical tone in the optical comb by a frequency 
less than Af to produce a frequency shifted unmodulated optical reference tone (page 1 
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paragraph 9 (Da Silva teaches it is well known in the art to shift a tone in an optical 
signaling system by less than Af (described in Da Silva as fpef) to produce a shifted un- 
modulated signal fb, (fb> fRef ) used for detection at the optical receiver)). However, Da 
Silva fails to disclose multiplexing the optical comb, the frequency shifted unmodulated 
optical reference tone and the comb of modulated tones onto at least one optical path. 
Despite this, multiplexing a reference tone with a data tone from a transmitter onto at 
least one optical path is well known in the art. I Ida, from the same field of endeavor 
discloses a WDM transmitter and receiver (title) wherein the WDM transmitter 
multiplexes a reference frequency signal and optical signal wavelength bands onto a 
single optical path (20, Figure 6)(page 2 paragraph 29) further wherein the reference 
frequency signal is frequency shifted via a frequency converter (page 9 paragraph 210 
(reference frequency is frequency signal is shifted by frequency conversion portion 
137)). Therefore, it would have been obvious to one of ordinary skill in the art to 
implement the system and method of multiplexing of a reference signal and data signals 
onto a single optical path as taught by lida in the optical transmission system as taught 
by Da Silva. The motivation for doing so would have been that sending a reference 
frequency on the sending side to the receiver with the data signals improves the 
accuracy of the frequency shift and also, the change of the reference frequency on the 
sending side is detected in real time on the receiving side, thereby allowing an accurate 
shift of frequency to be performed. Furthermore, multiplexing the reference frequency 
with the data signals rather than simply including a reference frequency generator at the 
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receiver side reduces receiver side complexity and cost and eliminates the need for 
duplicate reference frequency generators. 

With respect to claim 17, Da Silva in view of lida disclose the method of claim 16 
wherein the optical tones are generated by an optical comb generator (Da Silva: 3, 
Figure 1 (optical frequency comb generator/master source)) has a segment of optical 
tones (Da Silva: 3A: Figure 1 reference comb)(Da Silva: 11 A, Figure 1 referenced 
optical channels) having a frequency shifted un-modulated optical reference tone (lida: 
page 9 paragraph 210 (reference frequency is frequency signal is shifted by frequency 
conversion portion 137)) (page 1 paragraph 9 (Da Silva teaches it is well known in the 
art to shift a tone in an optical signaling system by less than Af (described in Da Silva as 
fRef) to produce a shifted un-modulated signal fb, (fb> fpef) used for detection at the 
optical receiver)) and a plurality of modulated tones (1 1 A, Figure 1 referenced optical 
channels), the tones of each segment being multiplexed by a segment multiplexer 
associated with a segment (lida: page 2 paragraph 23 (optical multiplexing means of 
multiplexing each of said optical signals))(11. Figure 1). However, Da Silva in view of 
lida do not disclose multiple segments. However, It would have been obvious to on 
having ordinary skill in the art at the time the invention was made to implement multiple 
segments in the transmission system as disclosed by Da Silva in view of lida. Since it 
has been held that mere duplication of the essential working parts of a device involves 
only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 
With respect to claim 19, Da Silva in view or lida disclose the method of claim 16 
wherein the of modulating selected ones of the optical tones in the optical comb is 
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accomplished by modulating (Da Silva: via the modulators 6-1 -6-N at the output of 
each laser in Figure 1 ) an output of each laser in a set of lasers (Da Silva: Figure 1 5-1 - 
5-N)) which are optically injection-locked to different optical tones in the optical comb 
((page 2 paragraph 13 (slave lasers are locked onto the same output frequency as the 

master laser source))(page 3 paragraph 32 (invention uses optical injection phase 
locked looping to lock the slave lasers to the optical tone in the comb generator)). 

5. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2005/0018724 to Da Silva in view of U.S. Patent 
Application Publication No. 20020075539 to lida et al. and further in view of U.S. Patent 
No. 6,487,329 to Foltzer et al. 

With respect to claim 20, Da Silva in view of lida disclose the method of claim 19, 
however Da Silva in view of lida fail to disclose wherein the output of each laser in a set 
of lasers is modulated by direct intensity modulation of each laser. Despite this, direct 
intensity modulation of lasers is well known in the art in general and it is also well known 
in transmission systems that use optical comb generation techniques in combination 
with direct intensity laser modulation. Foltzer, from the same field of endeavor discloses 
a WDM communication system (column 1 lines 8-1 1) wherein optical sources utilize an 
optical comb generator (column 2 lines 44-47) and further wherein copies of the comb 
are distributed to individual intensity modulators which impress information onto each of 
the carriers (column 2 lines 45-52). It is well known that forms of modulation are 
interchangeable, each with their own advantages and disadvantages. It is further well 
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known that choosing any given type of modulation is a matter of simple design choice 
given that modulation formats such as phase modulation and amplitude or frequency 
modulation are so well known in the art. 



6. Claims 1 -5 and 28-30 are allowed. 

7. Claims 18, 21 , 22, 32 and 35 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-35 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dzung D Iran whose telephone number is (571) 272- 
3025. The examiner can normally be reached on 9:00 AM - 7:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Dzung Iran 
06/07/2008 



/Dzung D Iran/ 

Primary Examiner, Art Unit 2613 



